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Description

[0001] The invention concerns a linear sliding guide
comprising a shaped rail which extends in the longitudi-
nal direction and which is of a given cross-section and
which has sliding surfaces, and a slider which is axially
displaceable on the sliding surfaces of the shaped rail
and which has sliding bearings which bear against the
sliding surfaces and the contact pressure of which
against the sliding surfaces is adjustable by way of
clamping means.
[0002] Examples of use of sliding guides of that kind
are machine tools, handling apparatuses and automatic
apparatuses in industrial manufacture, displacement
units for abutment straightedges, welding reflectors and
slider guides in the plastic industry and the woodworking
industry, displaceable abutments in the case of metal
plate processing machines, processing and filling instal-
lations in the chemical industry, the foodstuffs industry
and the drinks industry, guides for clamping elements,
locks and sluices in hydraulic power installations or the
like. The invention can also be advantageously used in
a dirty environment, in woodland husbandry and forest-
ry, agriculture and the chemical industry.
[0003] In this respect either the slider can be moved
by an element and then serves for example as a carrier
for a tool or instrument, or conversely the shaped rail or
guide can be moved along a plurality of fixedly mounted
sliders. The drive can be electrical, pneumatic, hydraulic
or mechanical.
[0004] In the preferred embodiment the shaped rail
comprises aluminium.
[0005] A sliding guide of that kind is known from Aus-
trian patent specification AT 408081. In that sliding
guide the shaped rail is in the form of a T-shaped mem-
ber which is embraced by a slider which is of C-shaped
configuration as viewed in cross-section and which sub-
stantially corresponds to the external contour of the
guide but which is of a somewhat larger cross-section.
Provided in the slider, on the surface which faces to-
wards the shaped rail, are recesses which are in the
form of segments of a circle and which receive sliding
bearings which are also in the shape of segments of a
circle, extending in the ,longitudinal direction, relative to
the shaped rail. The slider is nowhere in direct contact
with the shaped rail but is only in contact therewith by
way of the sliding bearings. The contact pressure of the
sliding bearings against the sliding surfaces can be pre-
stressed by way of clamping wedge members which can
be inserted at the end between the slider and the sliding
bearings.
[0006] Document US 5 273 367 (TANAKA KA-
ZUHIKO) discloses as well a sliding guide with the fea-
tures of the prambule of claim 1.
[0007] A disadvantage with the known sliding guides
is the poor way in which torque is carried in the event of
a force acting eccentrically on the slider. That results in
upsetting of the sliding bearings in particular at the edge

regions, because of the higher levels of torque involved.
That can result in the slider being difficult to move or no
longer moving at all. In addition the contact pressure of
the sliding bearings against the sliding surfaces cannot
be sufficiently finely adjusted and in particular cannot be
adjusted to be free of play.
[0008] The technical object of the present invention is
to develop a sliding guide of the general kind set forth
in such a way that upsetting of the sliding bearings is
substantially reduced or avoided and it is possible to im-
plement fine adjustment of the contact pressure.
[0009] In accordance with the invention that is
achieved in that the shaped rails have mutually oppo-
sitely disposed recesses extending in the longitudinal
direction, that the sliding surfaces are provided within
the recesses, that provided in corresponding relation-
ship with each recess on the slider is a prestressing bar
with a wedge-shaped operative surface which can be
pressed into the respective recess and that the sliding
bearings are respectively arranged on the operative sur-
faces.
[0010] The side surfaces of the shaped rail according-
ly have groove-shaped recesses extending in the longi-
tudinal direction. The recesses are provided with inner
sliding surfaces which are inclined in opposite relation-
ship to each other and which extend parallel to the lon-
gitudinal axis of the shaped or guide rail. The recess can
be for example in the form of a wedge-shaped groove
or a substantially trough-shaped groove with rounded
corners.
[0011] The sliding surfaces which are preferably hard-
ened by coating are arranged on the inside of the
shaped rail in the recess. The sliding bearings are ar-
ranged on the wedge-shaped operative surfaces of the
prestressing bars in such a way that in the position of
installation they can be pressed into the recesses in the
shaped rail and the bearings which are disposed in mu-
tually opposite relationship on both sides afford an O-
arrangement.
[0012] For the purposes of adjusting the contact pres-
sure of the bearings against the shaped rail at least one
prestressing bar is displaceable radially in relation to the
slider. That can be effected for example by screws which
act on the prestressing bar on the outside and which can
be screwed into screwthreaded bores in the slider.
[0013] The arrangement of the sliding surfaces, which
in the position of installation is inclined in relation to the
horizontal axis, permits a better flux of force from the
sliding bearings to the shaped rail, than in the known
designs. At the same time the arrangement provides
that torque is carried in a more advantageous manner
by virtue of the larger spacing between the sliding sur-
faces in relation to the sliding surfaces known from the
state of the art and which extend horizontally in relation
to each other. The inclined arrangement of the sliding
surfaces and the corresponding arrangement of the slid-
ing bearings also permits finer adjustment of the contact
pressure.
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[0014] Particularly accurate and fine adjustment of
the contact pressure can be effected if both prestressing
bars are radially displaceable.
[0015] The preferred configuration of a substantially
trough-shaped recess with lateral, concavely shaped
sliding surfaces and correspondingly convexly shaped
sliding bearings represents markedly larger force-en-
gagement surfaces for the pairing consisting of the slid-
ing surface and the sliding bearing, in comparison with
the known straight design configuration.
[0016] Usually each prestressing bar is fixed to the
slider by fixing screws. For that purpose, provided on
the prestressing bars are corresponding bores with a
certain oversize in relation to the outside diameter of the
screws in order to permit radial displacement of the pre-
stressing bar. Alternatively slots can be provided on the
prestressing bars, but these are more expensive to pro-
duce.
[0017] Adjustment of the radial displacement of the
prestressing bar is effected by way of adjusting screws
which act on the outer end of each prestressing bar and
which can be screwed into screwthreaded bores on the
slider. The configuration according to the invention thus
permits particularly simple and accurate adjustment, in
particular in the assembled condition.
[0018] The sliding bearings are made from known
plastic materials, for example a modified polyethylene
terephthalate or a comparable product.
[0019] In order to provide for better heat conduction
in respect of the sliding bearing, it can be provided that
the cross-sectional area of the sliding bearing is reduced
in comparison with making the entire sliding bearing
from plastic material by same being fitted on to a metal
carrier. In respect of cross-section the metal carrier sub-
stantially involves the geometry of a semicylinder with
a flattened side and provided on the flattened side is a
recess extending in the longitudinal direction, for receiv-
ing a sliding bearing of plastic material. In the assembled
condition the metal carrier and the sliding bearing form
a circular cylinder. The metal carrier with better thermal
conductivity than the plastic of the sliding bearing is ar-
ranged in the position of installation on the operative sur-
faces of the wedge member and in turn receives the ac-
tual sliding bearing of plastic material, for example in a
trough-shaped groove. The metal carrier is preferably
made from aluminium. In a worsened design configura-
tion the entire cylindrical sliding bearing can be made
from plastic material.
[0020] Accordingly the invention also concerns a met-
al carrier for receiving a sliding bearing for improving the
thermal conductivity of the sliding bearing.
[0021] The linear sliding bearing according to the in-
vention can be embodied in all standard dimensions,
that is to say for all known rail widths and slider dimen-
sions.
[0022] The configuration of the slider according to the
invention can be embodied both for flange design con-
figurations and also compact design configurations.

[0023] The invention is described in greater detail
hereinafter by means of preferred embodiments by way
of example. In the drawing:

Figure 1 shows a side view of the linear guide ac-
cording to the invention in the form of a flange de-
sign,
Figure 2 shows a plan view of the linear guide
shown in Figure 1,
Figure 3 shows an end view of the linear guide of
Figure 1,
Figure 4 shows a partly sectional end view of the
linear guide of Figure 1,
Figure 5 shows a plan view of a metal carrier ac-
cording to the invention for the sliding bearings,
Figure 6 shows a plan view of the sliding bearing
according to the invention,
Figure 7 shows a side view of a second embodiment
of the linear guide according to the invention as a
compact design configuration,
Figure 8 shows a plan view of the linear guide
shown in Figure 7,
Figure 9 shows an end view of the linear guide
shown in Figure 7,
Figure 10 shows a partly sectional end view of the
linear guide shown in Figure 7, and
Figure 11 shows a side view, a plan view and an
end view of the prestressing bar according to the
invention.

[0024] Identical or corresponding components are de-
noted by the same references. Unless otherwise stated,
the terms 'inner' and 'outer' respectively relate to the
centre line of the shaped rail as a reference axis.
[0025] Referring to the drawings, the linear sliding
guide according to the invention substantially comprises
a shaped rail 1 on which a slider 2 is axially displaceably
mounted. The slider 2 embraces the shaped rail 1 pref-
erably in positively locking relationship to prevent radial
displacement of the slider in relation to the shaped rail 1.
[0026] As shown in Figure 2 the slider 2 is provided
on its top side with a plurality of screwthreaded bores 3
at which items of equipment, tools or the like can be re-
leasably connected to the slider 2 in known manner.
[0027] As can be particularly clearly seen from Fig-
ures 3 and 4 the shaped rail 1 is provided on both sides
with trough-shaped recesses 10, 12 which extend in the
longitudinal direction and which extend over a height of
approximately two-thirds of the total height of the shape
of the rail.
[0028] Screwed in known manner on to the respective
ends of the slider 2 are cover plates of which the cover
plate 4 can be seen in Figure 3.
[0029] As can be particularly clearly seen from Figure
4 clamping means in the form of prestressing bars 5 are
provided on the slider 2 on both sides. In the present
case the prestressing bars 5 are in the form of substan-
tially rectangular metal blocks which are of a wedge-
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shaped configuration at their inner end. Preferably the
wedge is of an isosceles configuration in order to apply
equal forces to the sliding bearings which are arranged
on the wedge surfaces and which are denoted in their
generality by references 6 and 7.
[0030] It is however in accordance with the invention
that different force fluxes from the clamping bar to the
shaped rail 1 can be implemented by the angles of the
wedge surfaces being of a differing geometrical config-
uration.
[0031] In the present case each prestressing bar 5 is
screwed to the slider 2 by three screws 16. Through
holes for the fixing screws are provided in the prestress-
ing bar 5 for that purpose. The through holes in the pre-
stressing bar 5 are larger than the outside diameter of
the screw 16 in order to permit radial displacement of
the prestressing bar 5 in relation to the slider 2.
[0032] In the flange design configuration illustrated in
Figures 1 - 4 that radial displacement is effected by
means of adjusting screws 18 which are screwed at a
spacing from each other in the longitudinal direction into
corresponding screwthreaded bores at the longitudinal
side of the slider 2 and which act on the outside of the
prestressing bar 5. Tightening the adjusting screws 18
causes radial displacement of the prestressing bar 5 in
a direction towards the shaped rail 1 and thus produces
a higher contact pressure in respect of the sliding bear-
ings 6, 7 and on the correspondingly arranged sliding
bearings which are disposed at the opposite side of the
shaped rail 1. In the embodiment shown in Figures 1 -
4 the adjusting screws 18 are in the form of grub screws
which in the position of installation can be completely
sunk in the slider 2 in order to avoid projecting screw
heads.
[0033] The prestressing bars 5 are adjustable inde-
pendently of each other in order to permit particularly
fine adjustability of the sliding bearings.
[0034] As can be seen from Figure 4 the sliding sur-
faces of the sliding bearings 6, 7 which in the position
of installation bear against the sliding surfaces of the
recesses 10, 12 in the shaped rail 1 are of a convexly
rounded configuration to correspond to the curvature of
the shaped rail. By virtue of that configuration according
to the invention, markedly larger force-engagement sur-
faces are provided between the sliding bearings 6, 7 and
the sliding surfaces on the shaped rail 1, than when
straight sliding surfaces are involved.
[0035] Each sliding bearing 6a of plastic material,
which is in the shape of a semicylinder, is fitted into a
trough-shaped recess of an aluminium carrier 6b which
is also of a semicylindrical shape in order to reduce the
cross-sectional area of the part of the sliding bearing,
which comprises plastic material, and to make use of
the higher level of thermal conductivity of the metal.
[0036] In the position of installation the aluminium car-
rier 6b bears in each case at the underside against the
wedge surfaces of the prestressing bar 5 and the actual
sliding bearing 6a bears at the top side against the fric-

tion surface of the shaped rail 1. The bearing unit com-
prising the carrier 6b and the sliding bearing 6a, depend-
ing on the respective radial setting of the prestressing
bar, can be optimally oriented according to the require-
ments involved in such a way that there is always line
contact between the bearing element and the prestress-
ing bar 5 and the sliding surfaces without exerting ex-
cessive forces on the sliding bearing 6a and thereby up-
setting same.
[0037] Upon assembly those bearing units are fitted
at the ends between the shaped rail 1 and the slider 2
and fixed to the cover plates 4.
[0038] Figures 7 - 10 show a 'compact design config-
uration' of the sliding bearing according to the invention.
This compact design configuration differs from the
flange design configuration shown in Figures 1 - 6 by
virtue of a smaller width for the slider 2. For that reason,
as can be seen in particular from Figure 10, there is no
flange material which embraces the prestressing bars 5
on the outside. Instead, the outer end of the prestressing
bar terminates flush with the outside surface of the slider
2 in the position of installation.
[0039] The prestressing bar 5 in this embodiment is
also screwed to the slider 2 by way of fixing screws 16.
In contrast to the flange design configuration, the com-
pact design configuration provides that the relative dis-
placement of the prestressing bar 5 in relation to the slid-
er 2 is implemented by way of flat-headed screws 20
which are screwed on the outside into corresponding
bores on the carriage or slider and which act on the outer
end of the prestressing bar. In the installed condition the
heads of the flat-headed screws 20 are in countersinks
which are provided in the transitional region between the
slider and the prestressing bar in same. Of that coun-
tersink the major part is provided in the outside of the
slider 2 and a smaller circular segment is provided at
the outer side of the prestressing bar 5. The contact
pressure of the sliding bearings against the shaped rail
1 can be finely adjusted by tightening and releasing the
flat-headed screws 20.
[0040] Instead of the trough-shaped recesses 10, 12
shown in the two embodiments the recesses on the
shaped rail 1 can also be for example in the form of a
wedge-shaped recess so that the profile shape is sub-
stantially in the form of an X-shape.
[0041] In a simplified embodiment which is worse in
terms of adjustment, only one prestressing bar on one
side is radially adjustable and the other is fixedly se-
cured to the slider or is formed directly thereon.
[0042] The invention thus permits fine adjustment of
the contact pressure of the sliding bearings against the
shaped rail, wherein the arrangement of the bearings
involves an O-arrangement. This has the crucial advan-
tage that torque is better supported on the slider and it
avoids upsetting of the sliding bearings, which is known
from the state of the art.
[0043] It is not absolutely necessary for the operative
surface of the prestressing bar to be of a wedge-shaped
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configuration. Other geometrical configurations are pos-
sible as long as the O-arrangement of the bearings in
accordance with the invention is embodied. The pre-
stressing force does not have to be applied by screws
but can also be afforded by other suitable means, thus
for example hydraulic or pneumatic means.

List of references

[0044]

1 shaped rail
2 slider
3 screwthreaded bore
4 cover plate
5 prestressing bar
6 sliding bearing
7 sliding bearing
10 recess
12 recess
16 screw
18 adjusting screw
20 flat-headed screw

Claims

1. A linear sliding guide comprising a shaped rail (1)
which extends in the longitudinal direction and
which is of a given cross-section with sliding surfac-
es, and a slider (2) which is axially displaceable on
the sliding surfaces of the shaped rail and wherein
provided on the slider (2) are sliding bearings (6, 7)
which in the position of installation bear against the
sliding surfaces and the contact pressure of which
against the sliding surfaces is adjustable by way of
clamping means, where the shaped rail (1) has mu-
tually oppositely disposed recesses (10, 12) ex-
tending in the longitudinal direction and the sliding
surfaces are provided within the recesses (10, 12)
and provided in corresponding relationship with
each recess (10, 12) on the slider (2) is a prestress-
ing bar (5) with a wedge-shaped operative surface
which can be pressed into the respective recess
(10, 12) and that the sliding bearings (6, 7) are re-
spectively arranged on the operative surfaces char-
acterised in that, the sliding surfaces are of an ar-
cuately concavely curved configuration and the sur-
faces of the sliding bearings (6, 7), which bear
against the sliding surfaces, are convexly rounded
in complementary relationship with the sliding sur-
faces.

2. A linear sliding guide according to claim 1 charac-
terised in that the prestressing bars (5) are radially
displaceable.

3. A linear sliding guide according to claim 2 charac-

terised in that the prestressing bars (5) are dis-
placeable independently of each other.

4. A linear sliding guide according to one of claims 1
to 3 characterised in that the prestressing bars are
adjustable by adjusting screws (18) which can be
screwed laterally radially into the slider and which
act radially at the outside on the prestressing bars
(5).

5. A linear sliding guide according to one of claims 1
to 4 characterised in that the sliding bearings (6a)
are fitted on to metal carriers (6b) having a cross-
section which is substantially of the geometry of a
semicylinder with a flattened side and, provided on
the flattened side is a recess extending in the lon-
gitudinal direction for receiving a sliding bearing
(6a).

Patentansprüche

1. Lineargleitführung bestehend aus einer sich in
Längsrichtung erstreckenden und mit einem be-
stimmten Querschnitt versehenen Profilschiene (1)
mit Gleitflächen, einem auf den Gleitflächen der
Profilschiene axial verschieblichen Schlitten (2),
wobei an dem Schlitten (2) in Einbaulage an die
Gleitflächen anliegende Gleitlager (6, 7) vorgese-
hen sind, deren Anpressdruck gegen die Gleitflä-
chen über Spannmittel einstellbar ist, wobei die
Profilschiene (1) sich gegenüberliegende und in
Längsrichtung erstreckende Ausnehmungen (10,
12) aufweist, dass die Gleitflächen innerhalb der
Ausnehmungen (10, 12) ausgebildet sind, dass kor-
respondierend zu jeder Ausnehmung (10, 12) an
dem Schlitten (2) eine Vorspannleiste (5) mit einer
keilförmigen Wirkfläche ausgebildet ist, die jeweils
in die Ausnehmung (10, 12) einpressbar ist und
dass die Gleitlager (6, 7) jeweils auf den Wirkflä-
chen angeordnet sind, dadurch gekennzeichnet,
dass die Gleitflächen kreisbogenförmig konkav
ausgebildet sind und die an den Gleitflächen anlie-
gende Oberfläche der Gleitlager (6, 7) komplemen-
tär zu den Gleitflächen konvex gerundet sind.

2. Lineargleitführung nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Vorspannleisten (5) radial
verstellbar sind.

3. Lineargleitführung nach Anspruch 2, dadurch ge-
kennzeichnet, dass die Vorspannleisten (5) unab-
hängig voneinander verstellbar sind.

4. Lineargleitführung nach einem der Ansprüche 1 bis
3, dadurch gekennzeichnet, dass die Vorspann-
leisten durch seitlich radial in den Schlitten eindreh-
bare Einstellschrauben (18) einstellbar sind, wel-
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che radial außenseitig auf die Vorspannleisten (5)
wirken.

5. Lineargleitführung nach einem der Ansprüche 1 bis
4, dadurch gekennzeichnet, dass die Gleitlager
(6a) auf Metallträger (6b) aufgesetzt sind, der im
Querschnitt im Wesentlichen die Geometrie eines
Halbzylinders mit einer abgeflachten Seite aufweist
und auf der abgeflachten Seite eine sich in Längs-
richtung erstreckende Ausnehmung zur Aufnahme
eines Gleitlagers (6a) ausgebildet ist.

Revendications

1. Guide coulissant linéaire comprenant un rail profilé
(1) qui s'étend dans la direction longitudinale et qui
a une section transversale donnée avec des surfa-
ces de glissement, et un coulisseau (2) qui peut se
déplacer axialement sur les surfaces de glissement
du rail profilé et dans lequel se trouvent, sur le cou-
lisseau (2), des paliers coulissants (6, 7) qui, dans
la position d'installation, s'appuient contre les sur-
faces de glissement et dont la pression de contact
contre les surfaces de glissement est réglable à
l'aide de moyens de serrage, où le rail profilé (1) a
des évidements (10, 12) disposés de manière mu-
tuellement opposée s'étendant dans la direction
longitudinale et les surfaces de glissement sont pré-
vues à l'intérieur des évidements (10, 12) et, fournie
en relation de correspondance avec chaque évide-
ment (10, 12) sur le coulisseau (2), se trouve une
barre de précontrainte (5) avec une surface fonc-
tionnelle en forme de coin qui peut être pressée
dans l'évidement respectif (10, 12) et en ce que les
paliers coulissants (6, 7) sont respectivement agen-
cés sur les surfaces fonctionnelles, caractérisé en
ce que les surfaces de glissement présentent une
configuration incurvée de manière concave formant
un arc et les surfaces des paliers coulissants (6, 7),
qui s'appuient contre les surfaces de glissement,
sont arrondies de manière convexe selon une rela-
tion complémentaire avec les surfaces de glisse-
ment.

2. Guide coulissant linéaire selon la revendication 1,
caractérisé en ce que les barres de précontrainte
(5) peuvent être déplacées radialement.

3. Guide coulissant linéaire selon la revendication 2,
caractérisé en ce que les barres de précontrainte
(5) peuvent être déplacées indépendamment l'une
de l'autre.

4. Guide coulissant linéaire selon l'une des revendica-
tions 1 à 3, caractérisé en ce que les barres de
précontrainte sont réglables en réglant des vis (18)
qui peuvent être vissées latéralement et radiale-

ment dans le coulisseau et qui agissent radialement
à l'extérieur sur les barres de précontrainte (5).

5. Guide coulissant linéaire selon l'une des revendica-
tions 1 à 4, caractérisé en ce que les paliers cou-
lissants (6a) sont ajustés sur des supports métalli-
ques (6b) ayant une section transversale qui pré-
sente sensiblement la géométrie d'un demi-cylindre
avec un côté aplati et, sur le côté aplati, se trouve
un évidement s'étendant dans la direction longitu-
dinale pour recevoir un palier coulissant (6a).
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